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REMARKS ^^T^ P MW/^iiku^BLE COPY 

Claims 1-2, and 4-63 are pending. Claims 6, 7, 10-23, 26-29, 32, 
33, 36, 41 , 42, and 44-63 are cancelled without prejudice. Claims 1 , 2, 4, 5. 8- 
10, 24, 25. 30, 31, 34-40, and 43 are rejected. Claims 1, 30, and 34 are 
amended. 

Applicant respectfully requests reconsideration because the 
amendments and arguments are believed to put the application in complete 
condition for allowance. However, applicant respectfully questions the propriety 
of making the Action final, as further. analyzed. 
CLAIM REJECTIONS UNDER 35 U.S-C. 5102 

Claims 1 '2. 4-5. 8-10, 24-25, 30-31 , 34-40 are rejected under 35 
U.S.C. §102(b) as anticipated by SU Patent 1685448 and U.S. Patent No. 
6,030,61 2. Applicant respectfully disagrees. 

Applicant reiterates his position regarding the finality of the Office 
Action. The previous Office Action had not specifically "asserted' anticipatory 
teachings, as applicant explained. Therefore, in preparing and filing his 
Response, applicant had no way of knowing if he was addressing the Examiner's 
basis of the rejection. The Examiner's post-submission acknowledgement that 
applicant was correct does not, however, relieve the Examiner from her 
requirement to show the particular part of the reference relied upon. The 
Examiner's characterization of the particular part of the reference as "clear and 
unmistakable" lends further credence to applicant's position that it would have 
been a simple matter to point out such portions. 
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With respect to the Soviet patent. Applicant respectfully reasserts 
his argument that the enzyme is the sole active ingredient, evidenced in 
numerous ways in numerous portions of the application such as: 

Title: Selective Enzyme Treatment of Skin Conditions 

Field of the Invention: enzymes that selectively target one or more 

layers of skin 

Summary of the Invention: ...using a composition containing at 
least one enzyme that affects one or more particular layers of skin , (page 4, 
lines 5-8) 

Detailed Description (page 8, lines 4-10): 

The invention is directed to compositions and 
methods to selectively treat, alleviate, or prevent 
conditions in mammals that affect one or more layers 
of skin. For example, the compositions are chosen 
and formulated to selectively remove part or all of an 
epidermal layer of skin, and/or part or all of a dermal 
layer of skin. The compositions contain one or more 
enzymes from the oxidoreductase, transferase, lyase, 
isomerase, ligase, and hydrolase classes of enzymes 
to remove affected skin layers. 

"The concentration of the enzyme , or mixture of enzymes, in the 
composition is in the range of (page 15, lines 19-21) 

"Any type of suitable, physiologically acceptable enzyme 
formulatton may be used, as is known to one of skill in the art/ (page 18, lines 1-2) 

The section to which the examiner cites makes dear that the 

enzyme is the component effecting the claimed result (page 18, lines 14-18): 

The compositton containing an enzyme or mixture of 
enzymes may also contain other compounds that 
hava desirable therapeutic, cosmetic, and/or aesthetic 
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I properties, that either do not affect or only minimally 

I affect the activity of the enzyme. These so-called co- 

i additives may be used in any of the fomiulations that 

j contain the enzvme , 

j 

I The text that follows this discloses teaching penetrants, moisturizers, 

j 

i chelators, and exfoliants (page 18, line 18 to page 1 9, line 12). 

i • 

I In contrast, the SU patent discloses, along with an enzyme and 

I DMSO, theophylline. Theophylline is known as a drug (see attached pages from 
I Goodman and Oilman, The Pharmacologic Basis of Therapeutics , Gilman et al 
I Eds., Eighth Edition, Pergamon Press, 1990, pages 61 9-620, "The 
Methylxanthines Chemistry." "Caffeine, theophylline , and theobromine are 
methylated xanthines", "Theophylline, caffeine, and theobromine share in 
common several pharmacological actions of therapeutic interest", and at page 
623: 

Three basic celMar actions of the methylxanthines 
I have received major attention in studies to explain 

I their diverse effects. Listed in order of their 

I Increasing sensitivity to methylxanthines, they are (1 ) 

I those associated with translocations of intracellular 

calcium, (2) those mediated by increasing 
j accumulation of cyclic nucleotides, and (3) those 

i mediated by blockage of receptors for adenosine. 

! 

j The SU patent does not distinguish efficacy among the three 

I 

I components in its composition. In addition, applicant has demonstrated that one 

i 

! skilled in the art considers theophylline as a drug. The SU patent discloses its 
I composition contains 17-23% theophylline. Applicant has demonstrated that one 
skilled in the art would know that addition of theophylline would be expected to 
I affect at least translocation of intracellular calcium, increasing accumulation of 
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j cyclic nucleotides, and adenosine receptor associated properties. Applicant 



j therefore respectfully asserts that he has met his burden to show that theophylline 
I as a drug would materially affect the basic and novel characteristics of the claimed 
j invention at least because of its effect on the above-described calcium 

j transloodtion, cyclic nucleotides, and receptive blocking properties processes. 

I 

{ Thus, the "consisting essentially of limitation would exclude theophylline. 


I 

I With respect to the '612 patent, the present claims require "at least 

one hydrolase selective for a layer of skin" (claim 1), or a protease in an amount 
to selectively remove at least one epidermal layer containing a skin condition 
(independent claim 24), or at least one hydrolase at a concentration selective for 
regulating depth of skin treatment (independent claim 34). 

The '612 patent does not disclose a method where a hydrolase is 
selective for a layer of skin. The '612 patent specifically states that the 
multifunctional enzyme has at least one of a chynnotrypsin, trypsin, elastase, 

j coliagenase or exo peptidase activity (column 1, lines 45-58). As applicant has 
disclosed, these enzymes are Class 3.4 hydrolases (page 13, lines 18-20). 
While the '612 patent defines "hydrolase" as not limited to proteases such as 
trypsin and chymotrypsin (column 7. line 65 to column 8, line 3), the *612 patent 

I requires the multifunctional enzymes have at least one of these activities (The 

i 

I enzyme has at least one of a chymotrypsin. trypsin, elastase, coliagenase or exo 
! peptidase activity, and a molecular weight between about 20 kd and about 40 


! kd." (column 1, lines 55"58). Thus, the '612 patent does not disclose a method 


I I 
I I 
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I using a composition without such activity, and thus does not disclose a method 

I 

I using a composition with applicants dass 3.1 » 3.2, and 3.3 hydrolases. It is not a 

! 

proper anticipation reference because it does not disclose each and every 
limitation expressly or inherently in that single prior art reference. For example, 
applicant's hydrolase may act on non-peptide bonds, such that it would not have 
i any of the activities of the *612 patent 

! 

I Further, the Examiner states The term 'selective' is used in the 

j phrase "selective for a layer of skin" and modifies the phrase "at least one 
I hydrolase" (page 6 instant Office Action). However, the '612 patent does not 
I disclose that its multifunctional enzyme is '*selective for a layer of skin", as 
i applicant requires. Applicant has amended claims 1/30 and 34 to clarify this 

i 

j selectivity, 

I 

\ Still further, the '612 patent is directed only to antimicrobial uses 

(title: antimicrobial uses of multifunctional enzyme"*). Hence, the '612 patent is 
disclosed for numerous organs/tissues that are diseased due to a microbial 
component; examples are teeth, intestines, tumors, blood vessels, anus, etc. 

I (column 2, lines 38-64). In contrast, applicant's method does not require a 

I 

I specific etiology of the condition affecting at least one layer of skin in order for 
I the patient to be treated. 

j For at least these reasons, applicant respectfully asserts his claims 

are not anticipated by the '612 patent. 
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CLAIM REJECTIONS UNDER 35 U.S.C, 6103 

Claims 1, 2, 4, 5, 8-10, 24, 25, 30, 31, and 34-40 are rejected under 
35 U,S.C. §1 02(e) as anticipated by. or In the alternative, under 35 U.S.C. §1 03(a) 
as obvious over the Freeman published application. 

Applicant has amended claims 1, 30, and 34 to require topical or 
injectable administration as supported at feast on page 8, lines 15-17, and 
Examples 1-13. 

For the reasons above. Applicant respectfully asserts that Freeman 
is not obvious and requests that the rejection be withdrawn. 
CONCLUSION 

Applicant does not believe that there is any fee due with this 
submission. However, if any fees are necessary the Commissioner may 
consider this to be a request for such and charge any required fees to Deposit 
Account 23-3000. 

The Examiner Is invited to contact applicant's undersigned 

representative with any issues or questions. 

Respectfully submitted, 

WOOD, HERRON & EVANS. L.LP. 


Beverly A. Lymin. Ph.D, 


Reg. No. 41.961 


i 2700 Carew Tower 

1 441 Vine Street 

1 Cincinnati, OH 45202 

1(513) 241-2324 

I (51 3) 421-7269 facsimile 
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metabolic derangements occur, include 

^ postulzitcd epithelium-derived reiaxins 

J^^^nthl[>ropeTties similar to those of the cndo- 
JSliulD-derjved relaxing fecior in blood vessels 
^ -Iter 5). 

it)i«f iation of the complexity of the palho- 
' f asthma has increased, certainty as to 
ism of action and cellular targets of 
agents has decreased- For example, 
cqntroversy as to whether theophylline 
«^ . bronchodilatation primarily by causitig 
relaxation of bronchial smooth muscle or 
ter indirect effects, such as reduction of the 
and' action of spasmosrens, arc more impor- 
oretirvcr, the ability of the methylxanthines 
f„ ^™it adenosine receptors has focused attention 
DiLthVpotchtial role of adeitosine in asthma. On the 
positive side, these uncertainties have unleashed a 
Sosi of investigations into the nature and role of 
Variobs chdmical mediators, and they have encour- 
d^Ehe development of specific inhibitors of the 
fomifiion'^d action of thromboxane and the )eu. 
ilkohidneSr as wen as antagonists for PAF and adcn- 
otini These and related issues have been reviewed 
m several! recent symposia (Symposium, 1986a, 
19671 19B&a. 19B8b, 19S8c). 


ft 


MtJTHYLXANTHINES 

I 

t and History. Theophynine. caffeine , and 
omi«e are three closely related alkaloids that 
|riD pl^is widely distributed geographically. It 
Keved that paleolithic man discovered the 
1 Cjafreine<ontajiiing plants throughout the 
} and made beverages from them. At least half 
pulaHon of the worid consumes tea (contain- 
Qteine and small amounts of theophylline and 
hromide). prBpared from the leaves of Thea 
fuis, aj bush native to southern China and now 
psively culdvaied in other cotmtries. Cocoa 
chocolate, from the seeds of Theobroma 
¥>, coptain theobromine and some caffeine, 
ke^'thf most important source of caffeine in the 
nican diet, is extracted from the fruit of Coffka 
CO and related species. Cola-flavored drinks 
Dy cojatein considerable amounts of caffeine. 
|irt because of their content of extracts of the 
!) of C6la acuminata (the guru mits chewed by 
Lives of the Sudan) and in part because of the 
1 of caffeine as such in their produciion U^^ 

^is for the popularity of all the caffeine- 
U beverages has been the ancient belief 
these beverages had stirnulant and antisop- 
&ctjbns tiiat elevated mood, decreased Ea- 
' ^4 increased capacity for work. For exam- 
^Bend Credits the discovery of coffee to a prior 
Arabian convent, Shepherds reported thai 
I lhatjhad eaten the berries of the coffee plant 
led: and frisked about all through the night 
' of; sleeping. The prior, mindful of the long 
^f Prayer that he had to endure, instmcted 
Phfiirds to pick the berries so that he might 
^beverage from them. 

sical pharmacological studies, principally of 

i 


ceiffejne, during the first half of this century con- 
firmed these experiences and revealed that methyl- 
xanthines possess other important pharmacological 
properties as well. These properties were exploited 
for a number of years in a variety of therapeutic 
applications: many of these have now been re- 
placed by more effective agents. However, in re- 
cent years there has been a resurgence of interest in 
the therapeutic use of the natural methylxanthines 
and synthetic derivatives thercfif, principally as a 
result of increased knowledge of their cellular basis 
of action and their pharmacokinetic properties. 

Chemistry. Caffeine, theopbylUne, and theobro- 
nune arc methylated xanthines. Xanthine itself is 
dioxypurine and is structurally related to uric 
acid. Caffeine is 1,3,7-trimethylxanthine; theo- 
phylline, l»3^unethylxanthin&; and theobromine, 
3,7-dimethylxanthine. The structural fonnulas 
of xanthine and the three oaiurally occurring 
xanthine derivatives are as follows: 


1 

M 

Xanlhine 


O H= 


) 



T^iBOpKylline 


The solubility of the methybianthines is low and 
is much enhanced by the formation of complexes 
(usually 1:1) with a wide variety of compounds. 
The most notable of Buch complexes is that be- 
tween theophylline and ethylcnediamioe (to form 
aminophylline). The fomxation of complex douWe 
salts {e^e-r caffeine and sodium benzoate) or true 
salts (e.g., choline ihtophyllinate loxtriphylUmJ) 
also enhances aaucous solubility. These salts or 
complexes dissociate to yield the parent methyl- 
xanthines when dissolved in aoueous solution and 
should not be confused with covalently modified 
derivatives such as dyphylline (h3-dimeihyl-7-(2,3- 
dihydroxypropyl>-xan thine), 

A large number of derivatives of the methylxan- 
thines have been prepared and examined for thejr 
ability to inhitHt cyclic nucleotide phosphodiester- 
ases arid to antagonize reccptor-mediaied actions 
of adenosine (the two bcsl-choracterized cellular 
acdons of the methylxarithincs). In general, both 
activities are reduced in derivatives that lack 
substituents at position t or contain substitu- 
ents ai position 7, as compared with the cor- 
responding dialkylxanthine {see Fersson, in 
Symposium, 198^)- For example, the order of po- 
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tency for ihe naturaUy occurring mexhylxanUiiivea 
Is theophylline > caffeine > theobromine- Codg^ 
ners of theophylline With larger nonpolar substiiu- 
ents at positioiis 1 and 3 usually display enhance- 
ment of both activities (Choi ei al., 198&). Addition 
of aromatic, cydohcxyl. or cyclopemyl groups at 
position 8 usually increases affinity for adenosine 
receptors markedly but reduces inhibition of cyclic 
nucleotide phosphodiestei^cs (Martinson et cU„ 
1987). Aithough neither caffeine nor theophylline 
discriminates between the subtypes of adenosine 
receptors (see below), certain derivatives of 1,3- 
dipcx)pVl'S-Phenylxanthine display marked selec- 
tivity for Ai receptors, while some analogs of 
caffenie display appreciable selectivity for Aj 
receptors (s^tf Daly e* al., and Bnms et aL, m 
Symposium, ,19S7b>. In addition, certain nonxan- 
Ihin© compounds, notably the triazoloouinazolmes, 
are potent antagonists at adenosme receptors {$ee 
WiDiams and Jarvis, io Symposium, I988d). 


Pharmacological Properties 

Theophylline, caffeine, and theobromine 
share in common several pharmacological 
actions of therapeutic interest. They relax 
smooth muscle, notably bronchial muscle, 
stimulate the central nervous system 
(CNS), stimulate cardiac muscle, and act 
on the kidney to produce diuresis. Since 
theobromine displays a low potency in 
these pharmacological actions, it has all but 
disappeared from the therapeutic scene. 

Smooth Muscle* The raethylxanlhines 
relax various smooth muscles. The most 
important action in this respect is their 
ability to relax the smooth muscles of the 
bronchi, especially if the bronchi have 
been constricted either experimentally by a 
spasmogen or clinically in asthma. Theo- 
phylline is the most effective of the xan- 
thines and produces a definite increase in 
vital capacity. It is, therefore, of value in 
the treatment of bronchial asthma. 

The mechanisms underlying theophyl- 
Une-induced bronchodilatation in vitro, 
much less those operating in vivo, are not at 
all clear. In general, the concentrations of 
methylxanthines that produce bronchodila- 
tation in vivo are considerably lower than 
those rgquired to relax various preparations 
of airway muscle studied in vitro. For 
example, concentrations of theophylline 
greater than 50 fiM are required to relax 
bronchiolar segments from human limg pre- 
viously contracted by carbachol (Finney 
et aL 1985); this corresponds to the con- 


Drugs Uspx> w the Treatment of asthma (Chap. 25] 

centration of free drug attained at the 
of the therapeutic range (20 M«/mO. Oitfi 
prominent explanation of the effect in vitil 
is based on the ability of methybtanthiuej 
to inhibit cychc nucleotide phosphodLesj 
terases and on the association betweaji 
increased accumulation of adenosine 3',5^i 
monophosphate (cyclic AMP) or of eu^ 
sine 3',5'-monophosphate (cyclic . Gl 
and the relaxation of smooth muscle. Su 
porting evidence for this idea includes I 
correlation between the potency of yaria 
xanthine derivatives to induce relaj 
and to inhibit the hydrolysis of cychc u _ 
as well as their ability co potentiate rela 
tion induced by ^i-adrenergic agoni. 
which is thought to be mediated by cycL 
AMP (^ee Symposium, 1985). Howeve 
such correlations are not evident imvt 
and numerous investigations in , man hL 
failed to indicate that combinations of tbe 
phylline and jSr^drenetgic agonists pri 
duce synergistic therapeutic responses (je 
Handslip et aL. 1981). Although thov*; 
evidence that release of catecholamii^fi 
participates in theophylline-induced; or™ 
chodilatation tn short-term animal, stud 
it is unhkely that such a mechanism- 
crates during the long-term trfcatmerft'lj 
human asthma {see Persson, in Syr 
slum, 1985). The potential role of .bl< _ 
of adenosine receptors in tbeophyD 
induced bronchodilatation in vivo will; 
discussed in a later section. 


Central Nervous System. Theophj 
and caflfeine are potent stimulants • of th 
CNS; theobromine is virtually inactive 
this respect. Traditionally, caffeine I 
been considered the most potent of tt 
methylxanthines; however, theophyif'" 
produces^ more profound and • pot 
more dangerous CNS stimulation than < 
caffeine. . • 

Persons ingesting caffeine or caite 
containing beverages usually expene 
less drowsiness, less fatigue, and a- 
rapid and clearer flow of thought. . 0)n 
rable salutary effects of low doses of tl 
phylline have not been investigated. As« 
dose of caffeine or theophylline' is 
creased, signs of progressive CNS stinn 
tion are produced, including, nervpusfl 
or atixiety, restlessness, insomnia, t ' 
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.'.gecretian. Methylxanthines augment 
tdease of the secretory products of a num^ 
ber pf endocrine and exocrine tissues. One 
exception to this general statement is the 
ability of methylxanthines to inhibit secre- 
tion by mast cells and j>ossibly other 
sources of mediators of inflammation. A 
niunber of the therapeutic and toxic proper- 
lies of methylxanthines probably involve 
actions on secretory processes. However, 
the quantitative contribution of such ac- 
tions has not often been delineated. 

^Xkstric Secretion. Man is retativdy scnsilive lo 
the effects of methylxanthines on gastric secretion. 

moderate oral or parenteral (loses of caffeine 
cttise secretion of both acid and pepsin {sec Debaft 
dl.. 1971),"Although never directly compared, 
&eO0hyfline would appear to be at least as potent 
as caffeine in this regard. Both direct actions on 
penetal ceQs and indirect effects resulting from ac- 
ttori& within the CNS may be involved (Glavin 
€tai, 19S7). The observation that adenosine is a 
potent- inhibitor of histamine-induccd acid secre- 
tion by the parietal cell suggests one mechanism for 
0)t8 eff^Bti (Gerber et al , \ M5) . While atropine may 
partially inhibit caffeine-induced secretion of acid, 
theprior administration of cimeddine» an H^-recep- 
tOTBntagonist, completely prevents the response to 
evto reJadvety high doses of caffeine (Cano ei al. , 

It has been lonir known (and periiaps forgotten) 
that bevera^ made from roasted grain containing 
adenine stimulate acid secretion in man as much 
^ does coffee (Ohncll and fierg, 1933). Uecaffein- 
coffee is only shgbtly less potent than the nat- 
Viil product in enhancing the secretion of gastrin 
and ecid. and both are about twice as effective as U 
on equivalent amount of caJf cine (Cohen and 
Booth, 1975: Acquaviva et at.. 1986). 

'Secretlorr of Other Substances. Therapcmic 
concentrations of caffeine or tbeojrfiynine can in- 
crtfisc the conccntrarion of circulating catechol* 
ftaunes and tan augment renin activity in the 
luasma of human subutCCs who have previously 
Abstained ^om ingestion of methylxanthines. Since 
Wo^ranolol ■ does not prevent the increase in 
vmm^ renin- activity, catecholamines are probably 
JJ invotved in this response (Zehner et al.. 1975). 
AOindiiitration of theophylline results in increases 
"> tbe Plasma concentrations of gastrin (Feurlc 
ts parathyroid hormone (Bowser 

rj*'-' ''^5)''Epiiiephrine can also produce the lal- 
J^^ect. and thus it is not clear whether this rep- 
rS?** ^ ^TtzX action of the methy Xanthine. 
2^4^ high concentrations of theophylline cause 
r«"ucant increases in circulating insulin, thera- 
rS!;^.*^^*^^^^ci"» arc usually without effect 
ft Ai... 1983)^ Thcophyltine can also poienti- 
Uh ?f^"^J?^"*^c 'responses to infusions of secre- 
■Rfc, ^,'*Olecystokinin-pancrcozymin (Serrano- 
^« aL 1974), 

«e Ttkaso of histamine from rat peritoi^eal mast 


cells produced by a variety of stimuli can usually 
be inhibited only by relatively high concentrations 
of theophylline (0.2 to 2.5 mM). However^ much 
lower concentrations (below 0.1 mM) are effective 
In antagonizing the augmentation of histamine re- 
lease produced by adenosine acting in concert with 
antigen Or a calcium ionophore (Marquardi et aL, 
197^; Sydbom and Frcdholm, 1982). By contrast, 
theophylline can promote the release of myeloper- 
oxidase from stimulated hum^ neutrophils by 
antagonizitlg adenosine-induccd inhibition of 
such secretion {see lannone et ai., in Symposium, 
1987b)* Despite these apparently contradictory 
observations, theophylline is thought lo exert some 
anti-inflammatory actions as part of its therapeutic 
effects in human asthma {see Symposmm. 19£5). 
and caffeine displays definite anli-inflatnmatory 
activity in various model systems, including the 
ability to enhance the effects of aspirin-like drugs 
(Vinegar et al., 1976). • 

Metabolic Responses. The administr^on of caf- 
feine (4 to ft mg^) to nomud or obese human sub- 
jects elevates the concentration of free fatty acids 
in plasma. and increases the basal metabolic rate 
(Acbeson et a^, 19S0); therapeutic conccntrationa 
of theophylKnc produce similar effects on free fatty 
acids (Vestal et aL, 1983). It is not clear if the re^ 
lease and action of catecholamines are essential for 
tt)e production of these metabolic responses. 

Cellular Basis for the Action of Methyl- 
xanthines. Three basic' cellular actions of 
the methylxanthines have received m^or 
attention in studies to explain their diverse 
effects. Listed in order of their increasing 
sensitivity to methylxanthines, they are 
(1) those associated with translocations of 
intracellular calcium, (2) those mediated by 
increasing accumulation of cyclic nucleo- 
tides, and (3) those mediated by blockade 
of receptors for adenosine. Of particular 
importance is the question of what types of 
actions contribute appreciably to the ef- 
fects of methylxanthines in the therapeutic 
dose range. Ilie concentration of free theo- 
phylline in plasma rarely exceeds SO fxM 
during therapy. At the present stale of 
knowledge, this fact alone appears to elimi- 
nate the participation of the first caiegory 
of actions to the therapeutic effects of theo- 
phylline. Except for the possible contribu- 
tion of effects on the accumulation of cyclic 
GMP, the second category can also be ex- 
cluded. This would leave the anti-adeno- 
sine action as the leading candidate {see 
Rail, 1982), There are also several other 
types of actions that have received rela- 
tively Uule attention to date but thai might 
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